Introduction
The separation of X-and Y-chromosome-bearing spermatozoa is aimed at controlling the sex of the offspring. The economic and social benefits of such an accomplishment include selection for females in dairy cattle, 'balancing' the sexes in a family with few children, and blocking male transmission of sex-linked genetic diseases, such as haemophilia. Scientific benefits include materials for the study of post-meiotic gene activity, and the ability to maximize population growth, which is limited by the number of mature females.
Sex chromosomes were observed in mammals as early as 1910 (Guyer, 1910) . Since then biologists have periodically attempted to fractionate spermatozoa into X-and Y-chromosomebearing cells. Previous attempts include head length measurements (Zeleny & Faust, 1915) , acid or alkaline douching (Unterberger, 1930) , electrophoresis of semen (Schroder, 1941) , and density centrifugation (Lindahl, 1958; Ericsson, Langevin & Nishino, 1973) . However, all of the above separations have been challenged as ineffective (Cole, Waletzky & Shakelford, 1940; Rothschild, 1960; van Duijn, 1961; Nevo, Michaeli & Schindler, 1961; Schilling & Thormaehlen, 1975; see Stolla (1968) for additional references).
Recent attempts to recognize the spermatozoa which give rise to male or female offspring have concentrated on differences between the X and Y chromosomes. Barlow & Vosa (1970) found that the bright, heterochromatic fluorescence of the Y chromosome with quinacrine stain persisted in human spermatozoa. In the worm, Ascaris suum, spermatozoa containing the X complex have 37% more Feulgen-stained DNA (Anisimov, 1973) . Sumner, Robinson & Evans (1971) combined fluorescent and Feulgen techniques to infer a 2-7% difference in DNA content between X-and Y-bearing human spermatozoa.
This report identifies mammalian species expected to have a maximal difference in bulk chromatin between X-and Y-bearing spermatozoa. The primary source was the work of Hsu & Benirschke (1967 -1977 which supplies a large assembly of diverse mammalian karyotypes with paired homologues and labelled sex chromosomes.
Materials and Methods
Study of the work of Hsu & Benirschke (1967 -1977 (Hsu & Benirschke, 1967 -1977 . 
Results
Altogether 524 male karyotypes of different species were assigned coarse estimates for chromatin differences between X-and Y-bearing spermatozoa by Method 1 (Text-fig. 2) (Hsu & Benirschke, 1967 -1977 spermatozoa.
The desire to distinguish the X-and Y-bearing spermatozoa has been directed towards species of social and economic value, e.g. man and cattle (Leuchtenberger & Leuchtenberger, 1958) and pig (Stolla, 1968) . However, these species have only small chromatin differences (2-8, 4-2 and 3-6% respectively). The best method now available for estimating the chromatin difference between X-and Y-bearing spermatozoa is measurement of chromosome lengths in the electron microscope using testicular synaptonemal complexes (Moses, 1977a, b; Moses, Slatton, Gambling & Starmer, 1977; Solari & Ashley, 1977) . At synapsis the chromosomes are decondensed and of uniform thickness throughout. Homologous chromosomes and the sex chromosomes are unequivocally identified by chiasmata. In the electron microscope there is also increased resolution permitting more accurate measurement of chromosome length. Electron microscopy of testicular synaptonemal complexes could be used to verify the results in Table 1. In this chromosome study, length measurements were preferred to area measurements or volume reconstruction in order to minimize error. Typically, a chromatid is about 3-5 urn long and 0-6 urn wide. Since the resolution of the light microscope is at best 0-2 pm (Ruthmann, 1970) 
